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WHAT IS CLAIMED IS: 



J- 



1. A hype^branGiied :po^}raii» coiii|itisiflS at least' cme aolqrdiosugar-related compound 
selected fixm a diadqrdrosugfv alta^ 



-O. i OR .O. 

CHa-CHrr (CH).-C«-CH2 



i 



(^erein Ris IqrdiDgea atom car a liydiDcaitxini gxovp hayiiig fix>m 1 to 30 caAon atoms, 
provided diat nR's are equal to wtdcGfoeBt fiom one another and at least one R df nR's is iQrdcogen 
atom, and I ' 

iq^mbpl n is an inlegpr firpm 1 to 10) 
and tti anhydiosiigar alcohol<r^H^ 

ORa ^ OR3 

I / \ I (2) 

,R,- (CH)^^CH-CH-- (CH)p-R' 

Cfwfierein Rj is ^ydrbgni aftikn or a faydrbc^bon grpup having bom 1 U> 30 carbon atoms; 
Ri is hydibgdi iatotiik or a hydpo^fioai gioi^ loiir^i^ from 1 to 30 caibon atoms; R, is hydrogen 
atom or a,:Jiydipc^ifeon gro^ cs^P^iaW^ and 1^^ or a 

hydrocarbon grpiq) having psl[Ba.. 1 to 30 cai||»on atom^ footed that Ri, mRj's, pR^p and R4 are 
equal to or difiG^rent fiopn oni^ luioto jaiid at; least one Rj or R9 of said ml^'s and pRj'i is hydiogw 
atoni,i«spec*hf^iffld' ^''■'if'' ■■ ■ • T" f ' ' ' r 

sspiiwl m is zenii CO) er ai tati^ fism 1 te ^ aad qrmbol p is an integer fiom 1 to 20, 
provided fl^at symbol is an iitf0^ fiom 1 to 20). 

2. A hyperb^andied polymer c(Hnpiisittg at least one anhydrosugar-ielated compound 
selected fi»m a dianhydrosugar alcohol lepesented by folIo\ving general fonnula [1]: 

CH^-CHt- (eK)^-CH-CH2 ^ ' 

(>^erein R is hydrogesQi atcmi or a hydraicwboa group having from 1 to 30 caibon atoms, 
provide^ that nR's ^ equal to <* t^reitf fioaji xm aaa&test mi at least one R bf nR's is hydiogra 
atonuiapd.,. , • « ^ i ' , ■ -l ' ... ,. , 

and an anhydBosjug^ alcohoji itoK»w3fted b^-^ foUoioi^gpni^ fqnnula [2]: 

' • OR^ x> hR^ 

Ri- (CH)u-CH-CH- (CH)p-R^ 

^- ' : ^it:': . - ' . ^ • 

(vOi^^ R, is hydrogen stem or a hy#o^atbon group having fiom' 1 to 30 carbon atoms; 
Rj is hydrogen atom or a hydrocarbon ffo\xp hawing fiom t to 30 carbon atoms; is ,hydrogen 
atom or a hydrocarbon group haying from 1 to 30 <wJ)onratoms; and is hydrogwi atom or a 
hydrocarbon group having fi^m 1 to 30 carbon atoms; provided that Ri, mR^'s, pl^'s and R4 aro 
equal to or diffcrait from one anotho: and at least (me Rj or R3 of said mR^'s and pRg's is hydrogen 
atoni, les^^ectiveij^ i^^^ 

symbol m is 2^ (0) or an ipegfei fro^^ 1 to 20 and symbol p is an in^er from integer 
from.l to;20, provided duit synib(3l|m4^ ^^m^gerfiKHn 1 to 20) 
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wilii at least one sugar compound selected fiom an anhydiosugar as leptesented by the follo^g 
general fonnokp]: 




(3) 



Rf 6 OR' 
1^ the fidlom^ genoal fbdni^ 




OR* 



(4) 



by Oie fidlomng general £bmiida{S]: 



OR' 




(5) 



by the following general foRfi^ {6]: 



I- 

''i 



■ ' f 



and by tbe followmgigenetalf orinu^ 




(7) 



^ is hydrogen attjsn or a hy^^ 

R is hydrogen at«?ni jor a hydipcariion groop'^i^ig fimm 1 to^acarbon atoms; and 
R' K hydrogen atbin or i hyjij^cbton gpi# M I to 30 carbon atoms; provided that R> 

R* iand R' are e<^ to or diflfefett 

3L TT^e%et^»anqito 1 ot2, ^iiereinsaidihydiocarbon grdup 

IS an alkjllgitoup havin^piii l! to ^0 ckbdn aftHMl m aiyl groap having W 6 to 30 carbon 
atoms or ak| aiylalkyl gr% havu^ 

4. The hyp^tranched poIinSLer as cldni^ in claim 1 or 2, Miierein said hydrocati>on group 
IS an alkyl group hairing fiom 1 to 4 carbon atoms, an aryl 

or m aiylalkyl giroiq) having fipm 7 to 10 caabon atoms. 

5. Hie hyperhranche<i polymer as claimed in daim 1 or 2, wherein said dianhydiosugar 
alcohol [1] is a l,2:5,6Kiiinhydro^i>-mimnitol-t3i>e compound, a, U:5,6-diai^ydro-L-iditoM3>pe 
compound, a U:5,6Hlianhydro-annitoI.type compound, a l,2:5.6-dianMro-galactitol%e 
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compound, a l^:S»6-difflhydro-gJucitol*Qrpe compound or a l^:S,6-dianhydro-xylitol-type 
compound. 

6. The hypetbfandied p(>lymer as ckumed in claim 1 or 2, iTf^Kjerein said anhydrosugar 
alcohol [2] is a I^*anhydio4t)fm9niiitol^type conqk>und, a l»2-ahhydio-l/-iditol-type compound, a 
l^-anhydxo-annitol-type omilpoiiind, a l,2-anhydrorgj9]actitol-type compound, a i,2-anhydro- 
glucitol-type compound, a i;2^aiE^ of a 1,2-ani^dro-tfareitol-type 
compound. . s ' ' " 

7. The hypeitoaiiched pblsnqaer as claimed in claim 1 or 2, i?rfierein a d^ree of bramdiing 
is from 0.05 to 1.00. 

8. The hypeilnranchibd pcilymer as claimed in claim 1 or 2, wherein a degree of branching 
is fiom 0.45 to 1.00. ' i 

9. A process for tiie prqb^ of a hyperferaflehed polymer conqsrising polymerizing at 
least one anh(ydrosugar-iew0d cosnimsi^ Kleclqsd fiqim a dianhycj^sugar alcolK:^^^^ 

the foUowiiog general fop|iula [1]: 



OR 



(wherein R is hydro^ atoim or a, hydroca^bcm grpi^ having fiom 1 to 30 pjaifoon atoms, 
provided that nR!s are ec^ufdito or (ii|pBg^i^ <|nie and at )^ one R pf nR's is hyd^gpn 

atoizi, andi^ ; ' ^ - • ':•■}[,■•!•■-. \^ . i ; •: ' 

. s^bol n is an jiltegar fibisa;^ 
and an i«^y<too9ugar flilisdbol lacf^ Ituq fAb^ving gpanal.fennula [2]: 

OR2 O OR3 

I ^ V I (2) 

R^- (CHXa--C^-CH-^ (CH),-R^ 

(wheran R| is hydnogea atom c^r a liydtpcseilicp haviiig tcom 1 tp 30 carbon atoi^s; 
R2 is hy<bpgi»i atom or a! hySioeail^ 1 to 3Q carbon atc^; R.3 is hydsojg^ 

atom or ail^dn>carbon; g|6up;im 1 to 30 carbon atoms; and R4 is l^ydrogen atom or a 

hydrociurfodn group having jBx>m 1 10 30 carbon aioms; provided that Ri, mRj's, pRs's and R4 are 
equal to or different from one another and at least one R3 or Rj of said mR^'s and pR} s is'hydrogen 
atom, respectively; and 

symbol m is zero (0]| or cm inli^er fitmi 1 to 2&'aad symbol p is an integer fiom 1 to 20, 
^provided tliat symbol m+Pj j[s an ikiteper ^pi^ 1 toj 2Q) r , 
in the pres^eitbe of a eationlic init^ator^ pr m anipxiic initiator. 

ip. A process fi^ tfae p i tB^ ji ii on of a hypeabrandied polymer, comprising polymerizing at 
least one'iinhycbo^i^^ sfi^ec^te^ aidjanhydrosugar alcohol represent e d by 

the foUomng generU fbimula [1^ 

CH2-CH- (CH)i,--CH-CHa 

(^liberein R is hydiogm atibmm a hydrocanboin . ^oiq) having from 1 tb 30- csttbon alcnns, 
provided<^that nR*5 are 6qual to or (liferent from oae another and at least one^Rof nR's is hydrogen 
atom, and 

symbol n is an integer from 1 to 1 0) . 
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and an anfaydiosugar alooliol repzesc^itefd by die feUemng geneial formula [2]: 

'. OR2 ■ ORi" 

I y< > I J (2) 

Ri" (GHXn-CiH-CH- (QH)p-R^ 

(ix^erdp Rt is hy<li9«)iA ^ tiydrs^ia^im fgmxp having fix>m 1 to 30 c^ibon atoms; 

K2 is hydrogen atoni or a hiirllrooiaibpn §9x^1]^ haHd&g<i^in 1 to 30 cazbon atomis;^ R3 is hydiogen 
atom or a hydiocarbon gijpup havin^j&om 1 to 30 c$rbon atoms; and R4 is hydrogen atom <^ a 
hydiocarbcm group havitik ^ ^ 30 caibon atoms; provided that Ri, mRj^ pR^'s and R4 are 
equal to or different fiom one fsmoOi^ and at least oaie R^ or R^ 6f said mRj's and pRj's is tiydrpgen 
atom, n^pectively; ahd 

symbol ni is zero (0) pr an integer frcnn 1 to 20 and sysdx>i p is an integer &6m 1 to 20» 
provided that symbol m+p is ail integer fioni^^ . 
witti at least one sugar ecm^omid •s^ecM^ 'fiom a^i^^^ leineseiiteil by the fellowmg 

general foimula [3]: 



(3) 




by the 



by the follo^viiig geiieral fortnij^ [5] : 




by the following general £cnmiiila [(S}: 




(4) 



(5) 



(6) 



and by Ae following general fdrmtda-ET]: 



(wherein Rj: is 




12 

•i 



(7) 



it^'^nn^ firoE^ 1 ^to 30 carbe^ atoms; 
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is hydrogen atom or a hydjocarbpb groi^> hayipg from 1 to 30 caibon atoms; and 
is hydrogen atom or ahydrocsben group hsrvii^ fiem 1 to 30 caibon atoms; 

however, provided thai R^ md R7 ^re eqiutt to or cKEferaH fiom one anotfaiCT) 

in iho presence pf a padonic, vjutta^r or a^ ^nipniip! ioili^r. 

11. Ite meihod fcfr=%; i^rfefjafftllW of the h j{i^^ljt»Bndied pqlViner as clajl^ed in claim 9 or 
10, wfaoein ^id hydrpc^ofbcm gi^^ j^'ioBl ^Skyi gtaup having fioin 1 to 4 carbon atoms, an aiyl 
group having fiom 6 to 12 carbon a^ms or dn aiylfl^I ffoup haiving fiom 7 to 10 carbon atoms. 

1 2. Hie method for ihe pi^iaratibn of the hypeibrandied polymer as clauned in claim 9 or 
10, wherein said dianhydrosugar alcohol [1] is a l^:S,6-dianhydn>-i>mmnitol-type compound, a 
l,2:S,6-dianhydn)-L-iditol-type compound, a l,2:5,6-dianhydro-alitol-tyi)e compound, a 1^:5,6- 
di^inhydio-galac^I'type cp^^ a l,?:S,6-dianhydiD-glucitol-type compound or a 1,2:5,6- 
dianhydro^xylitol-tyjpe con^ioun^ . 

13. The meOip^ for ^ piepiBatum of ^ hypeibianched polymer as d^iined in clean 9 or 
10, wherein said anhydnisu^ i^^^l i?] ^ 1^ compoxmd, a 1,2* 
anhydro-L-iditol-type compound, a> l^^oshf^^ws^h^ compound* a, l,2-anhydro*gBlactitol- 
type compound, a l,2-aiAy#bHg|i^tol4yp^ a l^^^aidiydro-T^Utol-type com^und or a 
l,;2-iEmfaydro-threitbl-^^ i 2 i 

I4i mejthod fc^^e pace^j^at^op^pf th^ as clanged m claim 9 or 

10, wherein ifiid pationic iimturtej^^^^^^^ teiator,; a iflioto cistioniii^ initiator, a Leims 

-acidor a^)tnstead'sa^4 y-^'^'' ' ' ' ' > 

-ii. Ibe mdbod for Ibie! i^^l^ of ^fiyperbraiidied polymer as claimed in claim 9 or 

10, wherein smd cationic invtiabr b ai$tooQa|e» jlx^n trifluc^de (Methyl etheiate, tin 

tetracUpride, antiinony pentib^bnde^ i4tos^^ sulfonic add. 

1 6. Tlie method for tljie piq>aradon of the hyp»6raiiched polymer as claimed tin claim 9 or 
10, wherein saidianionic initiator is f, hyc^rcpcide or a alqolate. . . , 

17. Ilie method for the ptepa^ 
10, wheroba said amonie imtiator 

18; 71ie meflM>d for ^e ppl^^^ 
10, vi^erein smd C8ti0nic initiate^ pr spid ai^qpc initiator is lised at the rafe of 1 to 10% by weight 
of starting anhydrosugar^relaied 1^1^^ ^ 

, . 19. Th^ method fo^ pxq;)i{^^ die hyperbranche4 polymer a9 claimedjiin claim 9 or 
10, wherein f^li^iep of J, « j 

ilie niet]K>d fi^ Iq^l^ibrasbbed |t)iymer as cUlmed in claim 9 or 

10, wherdk a degree p^jranehio^ »»^H^'oi4S to l.tDO. 



